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TSF-09/18 V-Tank Contents Removal and Site 
Remediation-Sitework Design 

1. PURPOSE 

The purpose of this project is the removal, treatment, packaging and disposal of contents from 

Technical Support Facility (TSF)-09 Tanks V-1, V-2 and V-3, and V-9 all of which are located east of 

Test Area North (TAN)-616. In addition, the empty tanks and contaminated soils around the tanks will be 

disposed of. This project is in support of the Operable Unit (OU) 1-10 remedial action activity and of the 

Idaho National Environmental and Engineering Laboratory (INEEL) Environmental Remediation of the 

TAN V-Tanks. 

To accomplish this project, the following activities will be conducted: 

Perform necessary excavations and activities for accessing and removing the V-Tanks as well as 

removing the ancillary piping. 

Disposition of contaminated soils and ancillary equipment. 

Slurry/mix the liquid and sludge waste in each V-Tank and remove this waste from the V-Tanks 

into new treatment tanks. 

Treat the tank waste to meet the INEEL CERCLA Disposal Facility (ICDF) Waste Acceptance 

Criteria (WAC).  

Cleaning, cutting/modifying the tanks as necessary, and removing the empty tanks for future 

disposal at the ICDF. 

Transport the tanks to ICDF. 

Performing post-remediation sampling at the bottom of the excavation to verify that final 

remediation goals (FRGs) are met and excavation of remaining contaminated soils. 

Filling the excavated area with clean soil, contouring, and grading to surrounding soil. 

Implementing institutional controls consisting of signs and any fixed access control. Land use 

restrictions established and maintained are dependent on the results of the sampling or 

characterization/profiling activities. 

2. SCOPE 

The scope of this Engineering Design File (EDF) is limited to the civil site work associated with 

the remediation project. The site work includes the excavation plans, staging pile design, shoring designs 

(as needed), site demolition requirements, final site grading, and tank removal options. 

Specific scope addressed by this EDF includes: 

Design details for the three proposed phases of excavation: 
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- Phase I: Excavation to allow transfer of tank contents to new storage tanks. Soil will be 

excavated and removed down to the top of the tanks (approximately 11 ft). All V-tank piping 

will be exposed and removed for disposal. Soil removed during this phase will be stockpiled 

in a staging area for future disposal, or reuse as determined by sampling analysis. 

- Phase II: Excavate and remove soil as required to allow removal of the four V-Tanks. Tanks 

shall be rigged and removed from excavation, and stored at a temporary staging area. Soil 

removed during this phase will be stockpiled in a staging area for future disposal, or reuse as 

determined by sampling analysis. 

- Phase III: Phase III consists of the work to excavate and remove any additional contaminated 

soils identified exceeding the remediation limits (23.3 pCi/g Cs
137

).

Site Reclamation: Final site reclamation will include backfilling excavations with clean fill, 

compaction, contouring, and reseeding.  

Staging Pile Design: Design the staging pile for the temporary storage of soil material to be 

disposed of at the INEEL CERCLA Disposal Facility (ICDF). 

Shoring Design: Analyze the excavation limits to determine the need for shoring for the protection 

of workers or the protection of adjacent facilities. The excavation shall not undermine the structural 

integrity of the adjacent structures. 

Tank Lifting Design: Determine the options available for the removal of the four tanks. Analysis 

shall as a minimum, determine the feasibility of lifting the tanks using available D&D cranes, 

recommend crane locations, and provide lifting restrictions. The analysis of the tanks for lifting is 

contained in Appendix B of this EDF and the rigging analysis and design is contained in 

Appendix C. 

Selected design drawings are included in Appendix D of this EDF for reference. 

3. CONCLUSIONS/RESULTS 

Excavation plans were developed for the three phases of excavation. Phase I will excavate the top 

of tanks V-1, V-2, V-3 and the sides of the excavation will be sloped at a 1-1/2 to 1 grade. The V-tank 

piping that originally connected to TAN-616 and was capped during demolition of that facility will be 

removed for disposal. The tank contents will then be transferred over to new storage and treatment tanks. 

Upon completion of the contents removal, the pumping equipment will be removed and Phase II 

excavation work will remove the soil down to 2 ft above the bottom of the tanks. Vacuum excavation or 

similar method will be used to excavate access around the tanks for rigging installation. The tanks will be 

removed empty and placed into a staging area.  

Phase III excavation work will be performed to remove the remaining contaminated soils 

determined by sampling analysis. Once the tanks are removed, sampling will determine the additional 

amount of soil to be removed and disposed of. The design presented in this EDF is based on the 

assumption that no soil beneath the tanks will be removed. Additional areas of excavation for Phase III is 

at the location of Valve Box # 2 north of the site and at a waste line connection previously removed 
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Soil removed from Phases I and II will be stored north of the work site in a designated staging area. 

Currently, the excavated soil is not planned to be used for back fill and will be disposed of at the ICDF in 

the future, but must be staged until that time. Phase III work will be performed by ICDF personnel and it 

is assumed that the material removed will be transported directly to the ICDF. The area north and west of 

the location of the Valve Box # 2 site was chosen for the staging area for several reasons. This location 

would allow staging of the soil with no impact on the remaining work to be performed. This site also 

allows ICDF personnel to load and transport the soil without interrupting operations at the remediation 

site.  

The soil staging area was designed to allow for a minimum of 2300 cubic yards of soil to be stored. 

The design allows for 1.5 to 1 side slopes and will be covered with a 30 mil HDPE cover and sandbagged 

for ballast. Surface water run-on will be controlled by providing a soil berm and silt fence. The design 

was developed to meet the requirements of 40 CFR 264.554 “Staging Piles.” The staging area will not 

utilize a liner beneath the material, but will remediate the entire area upon removal of the stored soil. 

Shoring Requirements: The buildings and structures adjacent to the remediation site (TAN-607 and 

TAN-633) are supported by a foundation system of reinforced concrete grade beams supported by drilled 

piers (piles). It was determined that the excavations for the three phases of work can be performed and 

sloped at a 1-1/2 to 1 angle without undermining the building piers. The grade beams of TAN-633 will be 

exposed during excavation, however the integrity of the foundation will not be impacted. The excavation 

will be restricted from extending beneath the bottom of the grade beam of any structure unless shoring is 

provided. The excavations as currently planned will not exceed this restriction, however, should the soil 

remediation phase require additional excavation beyond the limit determined, a shoring design was 

developed to allow deeper excavations.  

Tank Lifting Analysis and Design: The three identical tanks: V-1, V-2, and V-3, are 10 ft in 

diameter and approximately 20 ft in length The thickness of the tanks was assumed as 1/4-in. stainless 

steel as defined in the original technical and functional requirements. 

The weight of the tanks is estimated at 8,100 lb empty. The tanks will be lifted empty and set 

directly into a staging area until disposal at the ICDF. 

Tank V-9 is 3 ft 6 in. in diameter and approximately 7 ft 3 in. in height with a conical bottom. The 

empty weight is estimated to be 1,100 lb, assuming a thickness of 1/4 in. If Tank V-9 was grouted solid, 

the total estimated weight would be 8,709 lb. 

The depth of the excavation and corresponding back slope increases the crane reach radius 

significantly. Using the D&D Grove 120, it was determined that the tanks could be picked with the crane 

located on the north side of the excavation. A detailed lifting plan and crane placement plan are presented 

on drawings C-14, C-15 and C-16 of the design drawings. The crane used the for evaluation and lifting 

analysis is the Grove 9120 as requested by the TAN Facilities Hoisting and Rigging Subject Matter 

Expert. If this crane is not available at the time, the lifting plans shown are not valid and must be modified 

for the alternate crane. Appendix C contains the lifting and rigging analysis and design documentation. 

The tanks were analyzed using a finite element computer software program, COSMOS/M, 

Version 2.85, and conservatively assumed a tank wall thickness of 1/8 in. to account for any possible 

corrosion. The analysis is contained in Appendix B of this EDF. The analysis determined a maximum 

stress of 5,500 psi during lifting of the tanks, located along the line of the slings. This stress is well below 

the yield stress of 25,000 psi for 304 L stainless steel. This provides a factor of safety of 4.5 to 1 on 

yielding. This indicates the tanks can be lifted safely. 
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4. SAFETY CATEGORY 

The demolition work contained in this EDF is considered " Consumer Grade", as specified in the 

technical and functional requirements document (TFR-278). All design and construction will comply with 

the quality requirements specified for this level of safety category. 

5. NATURAL PHENOMENA HAZARDS 
PERFORMANCE CATEGORY 

The system is classified as safety category consumer grade (CG) in accordance with the 

requirements of management control procedure MCP-540 titled “Documenting the Safety Category of 

Structures, Systems, and Components.” The safety basis for performing V-tank remedial activities is 

documented in the “Safety Analysis Report for Test Area North Operations” (SAR-208). There are no 

special requirements regarding industrial or natural phenomena hazards. Normal industrial and 

environmental hazards will be routinely addressed per the work control process (the system performance 

category designation is PC 0).

6. STRUCTURE SYSTEM OR 
COMPONENT DESCRIPTION 

The system is the temporary installation required for safely removing and treating the contents of 

Tanks V-1, V-2, V-3 and V-9 and preparing both the treated contents and empty tanks for disposal at the 

ICDF. The TAN remediation sites are known as TSF-09 (V-1, V-2, and V-3) and TSF –18 (V-9) at 

OU 1-10; these four tanks are commonly referred to as the V-Tanks. The remediation is being conducted 

in accordance with the Final Record of Decision for Test Area North, Operable Unit 1-10 (DOE-ID 1999) 

referred to as the ROD, and any appropriate amendments. Tanks V-1, V-2, and V-3 are identical stainless 

steel 10,000 gal tanks 10 ft in diameter with a nominal 20 ft length, and located approximately 11 ft 

below grade. Tank V-9 is a stainless steel 400 gal tank 42 in. in diameter with a length of about 7.33 ft 

having a conical bottom, and located about 7 ft below grade. 

7. DESIGN LOADS 

Natural phenomena loads are not considered for this design. Material weight considered are as 

follows: 

Soil Density: 110 lb/ft
3
 (silty soils) 

Tank Unit weight: 10.21 lb/ft
2
 (based on 1/4-inch stainless steel) 

Grout: 130 lb/ft
3
.

8. ASSUMPTIONS 

Site Conditions: Due to the ongoing TAN-616 demolition, there will most likely be some variance 

from the proposed site condition and the actual condition at the time of the work being performed. 

It is also assumed that the on-going demolition work being performed will be substantially 

completed to allow the V-tank excavation and remediation work to be performed as designed. 
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Tanks are assumed to be not significantly corroded and can be verified prior to lifting. Lifting 

analysis assumed tank thickness of 1/8 in. 

It is assumed that the contents of the tanks can be removed and each tank cleaned to meet the waste 

acceptance criteria for the ICDF. 

Soil contamination limits are not expected to reach beyond the bottom of the tanks, however, if 

additional excavation is required, a shoring design was prepared and included in this EDF (see 

Appendix A). 
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Appendix B 

Tank Lifting Analysis 
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Tank Rigging and Lifting Design 
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Selected Design Drawings 
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